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Introduction
High temperature phase transformations in oxide ceramics are 
being studied in-situ, in air, using a thermal-image furnace in 
conjunction with synchrotron radiation. The emphasis is on 
oxide materials exhibiting polymorphic phase transformations, 
especially of ferroelastic nature, at elevated temperatures.

Information on detailed mechanisms of crystal structure 
changes in true ferroelastic phase transformation in selected 
materials is expected to aid in designing tough, high 
temperature composites, large force actuators and shape 
memory ceramics.

Fig. 2. Furnace in operation at the Advanced Photon Source 
(APS), Argonne National Laboratory, Argonne, IL

Accomplishments:
•Fully operational reflection mode setup for 
conducting in situ high temperature XRD studies

•Extensive experimental verification of in situ 
temperature measurement using Pt and MgO

•Independent setup at APS and NSLS
•Preliminary experimental studies on Ta2O5Fig. 1. Schematic of thermal image furnace setup to conduct high temperature 

phase transformation studies in-situ, in Bragg-Brentano geometry.
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